I. Introduction
The Ryukyu Islands are situated southwest of mainland Japan, and extend about 1,200km between Taiwan and Kyushu. The zonal structure and the main geomorphological units in the adjacent area of the Ryukyu Islands are as follows (from west to east): Tunghai Shelf on the East China Sea, Okinawa Trough (max imum depth: about 2,200m), Quaternary vol canic front, Ryukyu Geoanticline (correspond ing to the main parts of the Ryukyu Islands), and Ryukyu Trench (maximum depth : 7,881m) on the Philippine Sea. The Ryukyu Islands are divided into three groups (the North, the Central and the South Ryukyus) by two major left-lateral strike-slip faults: the Tokara Chan nel and the Kerama Gap (or Miyako Depres sion) (KONISHI, 1965) .
Pleistocene Ryukyu Limestone occurs throughout the Ryukyus southwest of Tokara Channel with different height, fringed by the Holocene coral reefs on some islands (e.g. OTA and HORS, 1980) . Recent coral reefs in the Ryukyus show a fringing reef type except in the areas off the Yaeyama Islands (the South Ryukyus) and off Kume Island (the Central Ryukyus), where small-scale barrier reefs 10 to 20m deep are developed. The Holocene sea-level stands in the entire Ryukyus have been discussed by PIRAZZOLI (1978) , HORS (1980) and KOBA et al. (1982) , men tioning that, in general, the Holocene sea-level stands in the South Ryukyus are lower than those in the North and the Central Ryukyus. This paper deals with the Holocene sea-level records in Kuro, Kohama and Hateruma Islands, the South Ryukyus, based on the survey of marine notches, beachrock, coral fossils and intertidal barnacles. In addition, large boulders on Hateruma Island are dis cussed in relation to tsunami. Elevations, measured by hand-levels in relation to the pre Y . OTA et al. sent sea-level, were corrected to the elevations above mean sea level (AMSL), with reference to tide records at Ishigaki Island (Table 1) . Samples collected for radiocarbon dating, were analysed by the Japan Radioisotope Associa tion and the GIF Laboratory (France) . Field work was carried out in March, 1981. The area studied is shown in Figure 1 . Kohama and Kuro are small islands in the Sekisei Lagoon, which was named by EGUCHI (1974) , between tile large Ishigaki and Iri omote Islands. The Sekisei Lagoon , less than 20m deep, is surrounded by barrier reefs . Several islands within the lagoon are composed of Paleozoic rocks, truncated and capped by Pleistocene coral limestones of various ages , and surrounded by fringing reefs (Figure 1 ) . Hateruma Island is located about 25km south of the lagoon, close to the Ryukyu Trench. This island is entirely underlain by Pleistocene coral limestone unconf ormably overlying Pliocene sedimentary rocks , and probably belongs to the "trench margin" zone (Zone I of OTA and HORI, 1980 The water level is 0.05m AMSL (photo P. P. Port (Table 1) . This estimation seems to be consistent with SCOFFIN and STODDART's (1978) assertion: the tidal level of microatolls are situated just below MLWSL. Northern and southern coasts: Along the northern coast and in the central part of thee southern coast, emerged notches cut in Paleo zoic rocks or Pleistocene coral limestone were observed at the foot of the sea cliff. Elevations of retreat points in notches were measured at ten localities. They range from 0.3 to 1.1m AMSL (Figure 2) , with a predominant elevation of 0.7 to 1.1m AMSL, suggesting probable correlation with the terrace at Loc. 2 and 4. Therefore, sea-level about 2 ,600 to 3,300yBP was about 1 m higher than at present in Kohama Island and a relative sea-level fall took place after that time. A higher sea-level older than about 3,000yBP may be inferred from the presence of higher beach or bench at Loc. 1 (2.7m) and Loc. 2 (2 .9m). Definite evidences of marine origin or ages are not yet available. General Kuro Island is situated in the southeastern part of the Sekisei Lagoon. Fore-reef slopes, except the northern ones, continue to deep fore-arc slopes (Figure 1 ). Kuro is a low island about 4km in diameter, reaching 13.7m AMSL in the west but generally less than 10m AMSL and without surface drainage. A fringing reef, up to 1km wide with a crest-moat system occurs except to the north where the moat gently lowers to the bottom of the Lagoon (Figure 4) . FURUKAWA (1979) has revealed that the island is composed of Pleistocene Ryukyu Limestone with coralline, sandy foraminiferal, algal ball, and muddy facies, exceeding 64m in thickness, and that Holocene sand dunes fringe the island especially in the northern and northeastern coast. Marine notches occur along the coast, and beachrock is found at the northwestern coast.
III. Kuro Island

Sea-level indicators and their interpretation
Emerged notches: Elevations of the retreat points of notches vary between 0.5 and 1.5m AMSL, i.e. up to 0.7m above the present mean highest high water spring level MHHWSL (Table 1 In several places along the shore of Kuro Island, emerged fossil acorn barnacles have been observed in growth position on sheltered faces of sea caves or rock crevices. Fossil Octomeris sulcata (Nilsson Cantell) was found at approx. 1.4 to 2.45m AMSL. O. Sulcata is a typical intertidal varnacle. In Kuro Island living O. sulcata occurs up to about 0.85m AMSL, although this barnacle usually forms colonies in the middle part of the tidal range (PIRAZZOLI et al., 1985) . Fossil bar Figure 6 ). The correlation has subsequently been confirmed by Uranium series dating of corals of Terrace III (OTA et al., 1982; OMURA, 1983) . Holocene coastal features are shown in Figure 6 . A fringing reef with a width of a few hundred meters surrounds the island, except along the south eastern coast. Sand dune and sand beach occur locally. j ected upwards by a tsunami wave or a ty phoon. The latter possibility would be in accord with the lack of evidence for a Holocene sea-level higher than the notch levels. "Tsunami Features"
Dune like ridges and large boulders of coral limestone have been recognized along the southeast coast (OTA and HORI,1980; Figures 6 and 8) . Characteristic features are:
1. The ridges, up to forty meters wide and several meters high, are distributed parallel to the shoreline in dune-like forms, covering the step separating the two lowest marine terraces. These ridges are composed of sands and gravels with large boulders, up to two meters across. C-14 dates of coral fragments col lected from the ridge are less than 200yBP (OTA et al., 1980: Table 2 ).
2. Large boulders of coral limestone sev eral meters across, are scattered on the flat surface, which extends seaward of the ridges, as far as the present sea cliff (Figure 8) Tsunami (MAKING, 1968; KATO and KIMURA, 1983) . The ridges and boulders in the south eastern part of Hateruma Island almost certainly have the same origin.
V. Summary 1. Marine terraces, marine notches, beach rock, in situ coral reef and emerged shellbeds are used as indicators of Holocene sea-levels in Kohama, Kuro and Hateruma Islands, the South Ryukyus. A sea-level slightly higher than the present one, about 1 m AMSL is found from ca. 3,300 to 800yBP in Kohama and Hateruma Islands and about 1.5m AMSL at about 4,200yBP in Kuro Island (Table 2) . It is, however, difficult to distinguish local differences in these three islands, owing to the limited number of observations and some un certainty in the value of some coastal features as indicators of former sea-level. Late Holo cene emergence is very small.
2. Shorelines which records the culmina tion of Postglacial (Jomon) transgression at about 6,000yBP have been found along many parts of the Japanese coastline. Such evidences of shorelines, however, have not been observed in these three islands. The buried notch in Kuro Island, covered by beachrock at ca. 4,200yBP, may correspond to this early transgression.
3. The relative sea-level drop causing the emergence of marine features in several Ryukyu islands is a recent phenomenon. Slight emer gence dated at ca. 800 to 600yBP occurs not only on Hateruma Island, but also on Yoron Island (DELIBRIAS and PIRAzz0LI, 1983) , on central Okinawa Island (KAWANA and PIRAZZOLI, 1983 ) and on Tarama Island (PIRAZZOLI et al., 1984) .
4. Deposits found on the southeast coast of Hateruma Island, can be interpreted as the result of a tsunami, which accompanied the great earthquake of 1771. (Received March 9, 1985 ) (Accepted August 7, 1985 
